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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 1-17 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1 recites, ". . .a bipolar plate disposed outside the membrane electrode assembly, 
wherein: the bipolar plate is porous, and comprises: a first gas passage formed on a surface on 
one side of the membrane electrode assembly, a second gas passage formed on another surface 
on the opposite side of the membrane electrode assembly. . ." 

It is unclear as to what the structural relationship is between the first and second gas 
passages and the membrane electrode assembly. It's unclear as to how the gas passages can be on 
opposite sides of the membrane electrode assembly while the bipolar plate is disposed outside of 
the membrane electrode assembly. 

Claims 2-17 are rejected as being dependent upon base claim 1. 

Claim 3 recites the limitation "the gas inlet manifold" and "the gas outlet manifold" in 
lines 4 and 5. There is insufficient antecedent basis for these limitations in the claim. 

Claim 14 recites the limitation "the cooling mechanism" in line 2. There is insufficient 
antecedent basis for these limitations in the claim. Claims 15-17 are rejected as being dependent 
upon claim 14. 



Application/Control Number: 1 0/5 1 9,554 
Art Unit: 1795 



Page 3 



Claim Objections 

3. Claim 14-17 are objected to because of the following informalities: 

Claim 14, lines 2-3, the text, "so that the temperature of the gas flowing through the first 
gas passage is lower, the nearer the gas inlet is" appears awkwardly worded. 

Claim 15, lines 3-5, the text, "so that the temperature of the gas discharged from the gas 
outlet is higher, the larger the gas pressure or gas usage rate of the fiiel cell is" appears 
awkwardly worded. 

Claim 16, lines 2-4, the text, "so that the temperature gradient of the gas flowing through 
the first gas passage increases, the higher the temperature or humidity of the gas at the gas inlet 
is" appears awkwardly worded. 

Claim 17, lines 3-4, the text, "so that the temperature gradient of the gas flowing through 
the first gas passage increases, the larger the gas usage rate of the fiiel cell is" appears awkwardly 
worded. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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5. Claims 1-3, 5-6, and 1 1-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fujii et al. (US 2002/0055031) in view of Kaufman et al. (US 4,588,661). 

Claim 1: Fujii et al. in Figures 1-4 disclose a fuel cell, comprising: 

a membrane electrode assembly (abstract), and 

a bipolar plate (10) disposed outside the membrane electrode assembly, wherein: the 

bipolar comprises: 

a first gas passage (211) formed on a surface on one side of the membrane electrode 
assembly, 

a second gas passage (21 lb) formed on another surface on the opposite side of the first 
gas passage, 

a communicating passage ((201) which allows the first gas passage and second gas 
passage to communicate with each other, 

a gas inlet (12C) for introducing gas connected to one of the first gas passage, and second 
gas passage, and 

a gas outlet (13C) for discharging gas connected to the other of the first gas passage and 
second gas passage. See paragraphs [00 19] -[0024], [0026]-[0027], [0065]-[0125], [0135]-[0144]. 

Fujii et al. disclose that the bipolar plate is made of a carbon material (paragraph [0150]) 
but is silent as to a porous bipolar plate. 

Kaufman et al. in Figures 3, 5 and 6 disclose bipolar plates that are made of a porous 
carbon material. See abstract, col. 2: 3-26, col. 3: 67-col. 4: 15, and, col. 6: 1-col. 8: 59. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the bipolar plates of Fujii et al. by replacing Fujii et al.s' 
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bipolar plates with the porous carbon plates of Kaufrnan et al. because Kaufman et al. teach 
porous carbon bipolar plates that would have provided a more uniform gas distribution over the 
face of the respective anode and cathode thereby improving the overall performance of the fuel 
cell. 

Claim 2: The rejection of claim 2 is as set forth above in claim 1 wherein further Fujii et 
al. in Figures 1-4 further disclose that 

the gas inlet (12C) is connected to the first gas passage (21 lA), 

the gas outlet (13C) is connected to the second gas passage, and 

gas introduced from the gas inlet (12C) flows through the first gas passage (21 1 A), 
communicating passage (201)and second gas passage (21 IB) in that order, and is discharged 
from the gas outlet. See paragraphs [0019]-[0024], [0026]-[0027], [0065]-[0125], [0135]-[0144]. 

Claim 3: The rejection of claim 3 is as set forth above in claim 1 wherein fiirther Fujii et 
al. in Figures 1-4 disclose that the second gas passage (21 IB) is formed on the opposite side of 
the first gas passage (21 1 A) so that the second gas passage is back-to-back with the first gas 
passage, and the gas outlet (13C) is formed on the opposite side of the gas inlet (12C) so that the 
gas outlet manifold is undemeath the gas inlet manifold. 

Claim 5: The recitation "wherein: the pressure of the gas flowing through the first gas 
passage is higher than the pressure of the gas flowing through the second gas passage" has been 
considered, and construed as a process limitation that adds no additional structure to the fuel cell. 
However, because the fiiel cell of the Fujii et al. combination is structurally similar to that 
instantly claimed, it appears capable of providing the claimed process limitation. 
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Claim 6: The recitation "wherein: a differential pressure between the first gas passage 
and the second gas passage, is produced by a pressure loss in the communicating passage" has 
been considered, and construed as a process limitation that adds no additional structure to the 
fuel cell. However, because the fuel cell of the Fujii et al. combination is structurally similar to 
that instantly claimed, it appears capable of providing the claimed process limitation. 

Claim 11: The rejection of claim 1 1 is as set forth above in claim 1 and 2 wherein further 
Fujii et al in Figures 21-21 disclose that the communication passage is an extemal manifold 
provided outside the bipolar plate which allows the first gas passage and the second gas passage 
to communicate (paragraphs [0235]-[0253]). 

Claim 12: The rejection of claim 12 is as set forth above in claim 1 wherein further Fujii 
et al. in Figure 2 disclose a cooling mechanism which cools the bipolar plate. See paragraphs 
[0019]-[0024], [0026]-[0027], [0065]-[0125], [0135]-[0144]. 

The recitation "wherein: the cooling mechanism cools the bipolar plate so that the 
temperature of the gas flowing through the second gas passage is lower than the temperature of 
the gas flowing through the first gas passage" has been considered, and construed as a process 
limitation that adds no additional structure to the cooling mechanism. However, because the 
cooling mechanism of the Fujii et al. combination is structurally similar to that instantly 
disclosed, appears capable of performing the claimed process. 

Claim 13: The rejection of claim 13 is as set forth above in claim 12. Further, the 
recitation "the cooling mechanism cools the bipolar plate from the side of the second gas 
passage" has been considered, and construed as a process limitation that adds no additional 
structure to the cooling mechanism. However, because the cooling mechanism of the Fujii et al. 
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combination is structurally similar to that instantly disclosed, appears capable of performing the 
claimed process. 

Claim 14: The rejection of the claim is as set forth above in claim 13. Further, the 
recitation, " wherein: the cooling mechanism cools the bipolar plate so that the temperature of 
the gas flowing through the first gas passage is lower, the nearer the gas inlet is" has been 
considered, and construed as a process limitation that adds no additional structure to the cooling 
mechanism. However, because the cooling mechanism of the Fujii et al. combination is 
structurally similar to that instantly disclosed, appears capable of performing the claimed 
process. 

6. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fujii et al. in view 
of Kaufinan et al. as applied to claims 1-2 above, and further in view of Issacci et al. (US 
2003/0129468).. 

Fujii et al. and Kaufman et al. are as applied, argued, and disclosed above, and 
incorporated herein. 

Claim 4: The Fujii et al. combination does not disclose a first gas passage comprising: 

an upstream gas passage whereof one end is connected to the gas inlet and the other end 
is closed, and a downstream gas passage whereof one end is closed and the other end is 
connected to the communicating passage. 

Issacci et al. in Figures 1-3 disclose a first gas passage comprising: 
an upstream gas passage whereof one end is connected to the gas inlet and the other end 
is closed, and a downstream gas passage whereof one end is closed and the other end is 
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connected to the communicating passage. See abstract, paragraphs [0030]-[0052], and [0062]- 
[0064]. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the fuel cell of the Fujii et al. combination by 
incorporating the first gas passage of Issacci et al. because Issacci et al. teach a first gas passage 
that would have provided for efficiently removing water produced at the cathode plates of a PEM 
fuel cell which would have enhanced the flow of cathode gas to the catalytic area and avoided 
the loss of cathode gas thereby improving the overall efficiency and performance of the fuel cell. 

7. Claims 7-8 and 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fujii et al. in view of Kaufinan et al. as applied to claims 1-2, 5-6 and 14 above, and fiirther in 
view of Takahashi et al. (7,049,016). 

Fujii et al. and Kaufinan et al. are as applied, argued and disclosed above, and 
incorporated herein. 

Claim 7: The Fujii et al. combination does not disclose a differential pressure regulating 
mechanism which regulates the differential pressure by regulating the pressure loss in the 
communicating passage. 

Takahashi et al. in Figure 1 discloses a differential pressure regulating mechanism 
(controller). See col. 1: 55-col. 2: 49 and col. 3: 9-58. 

The recitation "which regulates the differential pressure by regulating the pressure loss in 
the communicating passage" has been considered, and construed as a functional language that 
adds no additional limitation to the differential pressure regulating mechanism. However, 
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Takahashi et al. on col. 3: 23-34 teaches a controller 16 comprising one, two or more 
microprocessors, a memory and an input/output interface. The controller 16 calculates a pressure 
difference AP between the cooling water passage 9 and electrodes, a cathode 2 and anode 3 at the 
inlet of the fuel cell stack 1, from the signals from the pressure sensors 5, 6, 7. When the system 
is started, the controller 16 determines a pressure Pew of cooling water according to the internal 
temperature Tsin of the fuel cell stack 1 detected by the temperature sensor 15, and controls the 
opening of a pressure reducing valve 1 1 and the rotation speed of the cooling water pump 12 so 
that a determined cooling water pressure Pew is realized. 

In light of this disclosure, it would have been within the skill of one having ordinary skill 
in the art at the time the invention was made to have modified the controller and the pressure 
sensors to regulates the differential pressure by regulating the pressure loss in the conmiunicating 
passage 

Claim 8: The rejection of claim 8 is as set forth above in claim 7 wherein further it would 
have been within the skill of one having ordinary skill in the art at the time the invention was 
made to have modified the controller and the pressure sensors to regulates the pressure loss 
according to the load of the ftiel cell. 

Claim 15: The Fujii et al. combination does not disclose a controller which functions to: 
regulate the cooling performance of the cooling mechanism so that the temperature of the gas 
discharged from the gas outlet is higher, the larger the gas pressure or gas usage rate of the fliel 
cell is. 

Takahashi et al. in Figure 4 and 6 discloses a controller (16) to regulate the cooling 
performance of the cooling mechanism. See col. 5: 36-col. 7: 29. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the cooling mechanism of the Fujii et al. combination by 
incorporating the controller of Takahashi et al. because Takahashi et al. teach a controller that 
would have provided efficient water flow to the cooling water passage during startup fi-om a low 
temperature, maintained water balance and resolved problems associated with clogging thereby 
improving the overall efficiency and performance of the fuel cell stack. 

The recitation, "so that the temperature of the gas discharged fi-om the gas outlet is 
higher, the larger the gas pressure or gas usage rate of the fiiel cell is" has been considered, and 
constmed as a functional limitation that adds no additional limitation to the controller. However, 
because the controller of Takahashi et al. is structurally similar to that instantly claimed, it 
appears capable of performance the claimed fimction. 

Claim 16: The rejection is as set forth above in claim 15. However, the recitation, "so 
that the temperature gradient of the gas flowing through the first gas passage increases, the 
higher the temperature or himiidity of the gas at the gas inlet is" has been considered, and 
construed as a functional limitation that adds no additional limitation to the controller. However, 
because the controller of Takahashi et al. is structurally similar to that instantly claimed, it 
appears capable of performance the claimed function. 

Claim 17: The rejection is as set forth above in claim 15. However, the recitation, "so 
that the temperature gradient of the gas flowing through the first gas passage increases, the larger 
the gas usage rate of the fuel cell is" has been considered, and construed as a functional that 
limitation that adds no additional limitation to the controller. However, because the controller of 
Takahashi et al. is structurally similar to that instantly claimed, it appears capable of performance 
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the claimed function. 

8. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fujii et 
al. in view of Kaufinan et al. as applied to claims 1-2 above, and further in view of Ringel (US 

5,932,366). 

Fujii et al. and Kaufman et al. are as applied, argued, and disclosed above, and 
incorporated herein. 

Claim 9: The Fujii et al. combination does not disclose that the conmiunicating passage 
is a through-hole passing through the bipolar plate. 

Ringel in Figure 12 discloses that the communicating passage is a through-hole passing 
through the bipolar plate (abstract and col. 3: 55-col. 4: 37). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the fuel cell of the Fujii et al. combination by 
incorporating the communicating passage of Ringel because Ringel teaches a communication 
passage that would have provided a means for uniformly heating the fuel cell stack thereby 
reducing thermal tensions and improving the overall life, integrity, and performance of the fuel 
cell stack. 

Claim 10: The Fujii et al. combination does not disclose that the through-hole has a 
smaller cross-sectional area than the cross-sectional area of the first gas passage. However, one 
skilled in the art would know that decreasing the cross section area of the through hole would 
increase the pressure and flow of gas through the passage. Therefore, it would have been within 
the skill of one having ordinary skill in the art at the time the invention was made to have 
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modified the cross-sectional area of the through-hole depending upon the desired pressure and 
gas flow through the through-hole. 

Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubUc use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

10. Claim 18 is rejected under 35 U.S.C. 102(b) as being anticipated by Fujii et al. (US 
2002/0055031). 

Claim 18: Fujii et al. in Figures 1-4 disclose a fiiel cell, comprising: 
a membrane electrode assembly (abstract), 

a bipolar plate (10) disposed outside the membrane electrode assembly and 
a cooling mechanism (10) which cools the bipolar plate, wherein: the bipolar plate is 
solid, and comprises: 

a gas inlet (12C) for introducing gas, 
(13C) a gas outlet for discharging gas, 

a first gas passage (21 lA) formed on a surface on the side of the membrane electrode 
assembly, whereof one end is connected to the gas inlet and the other end is connected to a retum 
part (201), and 

a second gas passage (21 IB) formed parallel to the first gas passage on the surface on the 
side of the membrane electrode assembly, whereof one end is connected to the first gas passage 
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via the return part (201) and the other end is connected to the gas outlet. See paragraphs [0019]- 
[0024], [0026]-[0027], [0065]-[0125], [0135]-[0144]. 

The recitation, "the cooling mechanism cools the bipolar plate so that the temperature of 
the gas flowing through the first gas passage is lower, the nearer the gas inlet is" has been 
considered as a function limitation that adds no additional structure to the cooling mechanism. 
However, because the cooling mechanism is the same as that instantly claimed, it anticipates the 
claimed fiinction. 

Claim Rejections - 35 USC §103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A palcnl may nol be oblaincd Ihough the invention is not identically disclosed or described as set Ibrth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. Claims 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fujii et al. 
as applied to claim 18 above, and fiirther in view of Takahashi et al. (US 7,049,016). 

Fuji et al. are as applied, argued, and disclosed above, and incorporated herein. 

Claim 19: Fujii et al. do not disclose a controller which fiinctions to: regulate the cooling 
performance of the cooling mechanism so that the temperature of the gas discharged fi-om the 
gas outlet is higher, the larger the gas pressure or gas usage rate of the fuel cell is. 

Takahashi et al. in Figure 4 and 6 discloses a controller (16) to regulate the cooling 
performance of the cooling mechanism. See col. 5: 36-col. 7: 29. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the cooling mechanism of Fujii et al. by incorporating the 
controller of Takahashi et al. because Takahashi et al. teach a controller that would have 
provided efficient water flow to the cooling water passage during startup fi-om a low 
temperature, maintained water balance and resolved problems associated with clogging thereby 
improving the overall efficiency and performance of the fuel cell stack. 

The recitation, "so that the temperature of the gas discharged from the gas outlet is 
higher, the larger the gas pressure or gas usage rate of the fuel cell is" has been considered, and 
construed as a functional limitation that adds no additional limitation to the controller. However, 
because the controller of Takahashi et al. is structurally similar to that instantly claimed, it 
appears capable of performance the claimed function. 

Claim 20: The rejection is as set forth above in claim 15. However, the recitation, "so 
that the temperature gradient of the gas flowing through the first gas passage increases, the 
higher the temperature or himiidity of the gas at the gas inlet is" has been considered, and 
construed as a functional limitation that adds no additional limitation to the confroUer. However, 
because the confroUer of Takahashi et al. is structurally similar to that instantly claimed, it 
appears capable of performance the claimed function. 

Claim 21: The rejection is as set forth above in claim 15. However, the recitation, "so 
that the temperature gradient of the gas flowing through the first gas passage increases, the larger 
the gas usage rate of the fuel cell is" has been considered, and construed as a functional that 
limitation that adds no additional limitation to the confroUer. However, because the confroUer of 
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Takahashi et al. is structurally similar to that instantly claimed, it appears capable of performance 
the claimed function. 
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